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[57] ABSTRACT

A pressure-actuated electrical switch assembly is dis-
closed which includes a member for dampening the
vibration experienced by the contact arm of the switch
to prevent undesirable fatigue and breakage. The elec-
trical switch is housed within a dome-like container
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having an entry port that is connected to a hydraulic
circuit. The container is divided interiorly by a dia-
phragm assembly into upper and lower sealed cham-
bers, the upper chamber having the electrical contacts
for the switch and the lower chamber receiving fluid
pressure through the entry port. A button actuator is
fixed to the diaphragm, and it is movable vertically
upward in response to fluid pressure in the lower cham-
ber against the underside of the diaphragm which de-
flects the diaphragm thereby causing the button actua-
tor to engage the cantilevered electrical contact arm
which is mounted in the upper chamber. The cantilev-
ered contact arm is bifurcated into two leg portions, a
first of the leg portions being engaged by the button
actuator which is attached to the diaphragm. The sec-
ond leg portion extends in a cantilevered fashion above
the first leg portion, and a first contact is mounted at the
free end of the movable second leg portion directly
above a second fixed contact. A finger-like dampening
member is attached at its base and along one of its sides
to a cap which encloses the upper chamber. The damp-
ening member engages the second leg portion of the

cantilevered contact arm to dampen any vibration expe-
rienced by the contact arm. In an alternate form, the
dampening member 1s a physical stop that engages the
second leg portion adjacent its free end to dampen vi-
bration. -

3 Claims, 4 Drawing Figures
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1
VIBRATION RESISTANT ELECTRICAL SWITCH

BACKGROUND OF THE INVENTION

The present invention relates to an electrical switch
assembly for actuating a warning device, and more
particularly, to a means for dampening the vibration in
the contact arm of the switch to prevent fatigue and
breakage | a

It is conventional to provide pressure-actuated elec-
trical switches for machines such as crawler tractors
which have plural hydraulic circuits for operating bull-
dozers and the like. The switches actuate warning de-
vices such as lights or horns when a hydraulic line or
coupling breaks or when, for whatever reason, a sub-
stantial drop in pressure occurs in a hydrauhc ClI‘Cl:llt
durmg operation.

A typical electrical smtch for such machines includes
a contact arm which is subjected to vibration because of
the nature of the machines and the environments in
which the machines work. After an extended period of
use, the vibration of the machine has caused the contact
arm to fatigue or break thereby necessitating repair and
down time for the machine. Thus, there has been a need
for an electrical switch which includes a means for
dampening the vibration experienced by the contact
arm to prevent undesirable fatigue and breakage.

The disadvantages of present pressure-actuated elec-
trical switches for crawler tractors and similar machines
have resulted in the electrical switch assembly of the
present invention which effectively dampens vibration
in the contact arm. '

SUMMARY OF THE INVENTION

In accordance with the present invention, a pressure-
actuated electrical switch assembly is provided for actu-
ating a warning device 1n response to a substantial pres-
sure drop in the hydraulic circuit of a crawler tractor or
similar machine. . - -

The present invention includes a pressure-actuated
electrical switch which is housed within a dome-like
container having an entry port that i1s connected to a
hydraulic circuit. The container is divided interiorly by
a diaphragm assembly into upper and lower sealed
chambers, the upper chamber having the electrical
contacts for the switch and the lower chamber receiv-
ing fluid pressure through the entry port. A button
actuator is fixed to the diaphragm, and it is movable
vertically upward in response to fluid pressure in the
lower chamber against the underside of the diaphragm
which deflects the diaphragm thereby causing the but-
ton actuator to engage a cantilevered electrical contact

arm which i1s mounted in the upper chamber. One
contact, of a pair of contacts, is mounted to the free end
of the cantilevered arm.

When fluid pressure from the hydraulic circuit is
present in the lower chamber, the button actuator
presses upwardly on the electrical contact arm to keep
the contacts out of engagement thereby opening the
switch and preventing actuation of the warning device.
An absence or substantial reduction of fluid pressure
causes the contacts to close thereby actuating the warn-
ing device.

The movable cantilevered contact arm is bifurcated
into two leg portions, a first of the leg portions being
engaged by the button actuator which is attached to the
diaphragm. The second leg portion is longer than the
first leg portion, and it extends in a cantilevered fashion
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and is vertically spaced above the first leg portion. One
of the contacts is mounted at the free end of the mov-
able cantilevered second leg portion directly above the
other contact which is fixed. The button actuator
presses against the first leg portion to keep the contacts
out of engagement when there is fluid pressure in the
lower chamber of the container. .

The present invention includes a finger-like dampen-
ing member which is attached at its base and along one
of its sides to-a cap which encloses the upper chamber.
The dampening member engages the second leg portion
of the cantilevered contact arm to dampen any vibra-
tion experienced by the contact arm when the contacts
are open. In an alternative form, the dampening mem-
ber is a physical stop that engages the second leg por-
tion adjacent its free end to dampen vibration.

Other advantages and meritorious features of the
pressure-actuated electrical switch assembly of the
present invention will be more fully understood from
the following detailed description of the invention, the
appended claims, and the drawings, a brief description
of which follows.

BRIEF DESCRIPTION OF DRAWINGS
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FIG. 1 is a side elevational view, partly in cross-sec-

tion, of a pressure-actuated electrical switch assembly
made in accordance with the present invention and
illustrating the actuation of a warning device.
FIG. 2 is a side elevational view, partly in cross-sec-
tion, of the pressure-actuated electrical switch assembly
shown in FIG. 1 and illustrating the electrlcal contacts
in their normally open position.

FIG. 3 is a side elevational view, partly 1n cross-sec-
tion, of the pressure-actuated electrical switch assembly
embodying the finger-like dampening member which
dampens any vibration experienced by the contact arm.

FIG. 4 is a detailed view illustrating an alternate form
of the dampening member which is a physical stop that
engages the contact arm adjacent its free end to dampen
vibration.

DETAILED DESCRIPTION OF THE
INVENTION

A pressure-actuated electrical switch assembly 10 is
illustrated in FIGS. 1-2 for actuating a warning device
28. Switch assembly 10 is used in machines such as
crawler tractors which have plural hydraulic circuits
for operating bulldozers and the like. Warning device
28 is actuated by switch assembly 10 when a hydraulic
line or coupling breaks or when, for whatever reason, a
substantial drop in pressure occurs in a hydraulic circuit
during operation.

The electrical switch assembly 10 includes a dome-
like container having a base 12 with an entry port 13
that is hydraulically connected to one of the hydraulic
circuits (not shown) of the machine. The container is
divided interiorly by a diaphragm 16 into upper and
lower sealed chambers, the upper chamber having elec-
trical contacts 26 for the switch and the lower chamber
14 receiving fluid pressure through entry port 13. A
button actuator 18 is fixed to diaphragm 16, and 1t is
movable vertically upward through an opening in
chamber dividing plate 20 in response to fluid pressure
in the lower chamber 14 against the underside of dia-
phragm 16 which expands or deflects the diaphragm.

Button actuator 18 engages a cantilevered electrical
contact arm 22 which is mounted in the upper chamber
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to non-conductive cap 21. When fluid pressure from the

hydraulic circuit is present in lower chamber 14, as
illustrated in FIG. 2, button actuator 18 presses up-
wardly on arm 22 to keep contacts 26 separated,
thereby opening the switch and preventing actuation of
warning device 28. An absence or substantial reduction
in fluid pressure, as illustrated in FIG. 1, causes contacts
26 to close, thereby actuating warning device 28.

The cantilevered contact arm 22 1s bifurcated into a
short spring leg portion 24 and a long contact support
leg portion 23. Spring leg portion 24 1s engaged and
pushed vertically upward by button actuator 18 when
fluid pressure is present in lower chamber 14. Leg por-
tion 23 extends in a cantilevered fashion and is verti-
cally spaced above leg 24, and one of the contacts 26 is
mounted to it free end directly above the other contact
which is fixed. Referring to FIGS. 1 and 2, cantilevered
contact arm 22, and more particularly, contact support
leg 23, is subjected to vibration from the machine as
previously described, and after an extended period of
use, the vibration can cause the contact arm to fatigue
or break. |

The present invention, as further illustrated in FIGS.
3-4, eliminates the problem of vibration by providing,
in a preferred embodiment, a finger-like dampening
member 30 which is attached at its base 32 and along
one of its sides to non-conductive cap 21 which encloses
the upper chamber. Dampening member 30 is made of a
resilient material such as foam or rubber, and it extends
substantially along the entire length of leg 23 to dampen
any vibration experienced by the contact arm 22 when
- contacts 26 are open. In an alternate form, the dampen-
ing member is a physical stop 34, as illustrated in FIG.
4, that engages leg portion 23 adjacent 1its free end to
dampen the vibration received from the machine. The
proximity of the vertically spaced leg 23 to the under-
side of cap 21 permits the mounting of dampening mem-
bers 30 or 34 to cap 21 as opposed to other locations
which further provides advantages because installation
is convenient and manufacturing costs are reduced.

It will be apparent to those skilled in the art that the
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limiting, the invention being limited only by the ap-
pended claims.
I claim:
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1. A pressure-actuated electrical switch assembly for
actuating a warning device in response to a substantial
drop in fluid pressure in a hydraulic circuit, said assem-
bly comprising: | - |

a dome-lime container having a base, an entry port in
said base being connected to said hydraulic circuit,
said container being divided interiorly by a dia-
phragm into upper and lower sealed chambers, said
lower chamber receiving fluid pressure through
said entry port;

a button actuator being fixed to one side of said dia-
phragm, said button actuator being movable verti-
cally upward in response to fluid pressure 1n said
lower chamber against a second side of said dia-
phragm which deflects said diaphragm;

a cap enclosing said upper chamber, a contact arm
being mounted at one end to said cap, said contact -
arm being bifurcated into a spring leg portion and
a contact support leg portion, said contact support
leg portion being cantilevered and vertically
spaced above said spring leg portion;

a first electrical contact being mounted at one end of
said support leg portion and a second electrical
contact being fixed to said cap and being aligned
with said first electrical contact, said button actua-
tor pressing upwardly on said spring leg portion in
response to fluid pressure in said lower chamber to
keep said contacts separated or open; and

a dampening member being mounted to said cap, said
dampening member engaging said contact support
leg- when said contacts are open to dampen any
vibration experienced by said contact arm thereby
preventing fatigue in said contact arm.

2. The pressure-actuated electrical switch assembly
as defined in claim 1 wherein said dampening member is
finger-like and said member includes a base and side
portions, said member being mounted to said cap at its
base and along one of its sides, said member extending
substantially along the entire length of said contact
support leg portion. |

3. The pressure-actuated electrical switch assembly
as defined in claim 1 wherein said dampening member 1s
a physical stop which engages said contact support leg

portion adjacent its one end.
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